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PROBLEM TO BE SOLVED: To reduce power 
consumption of a source driver provided with ability for 
simultaneously outputting a positive image signal and a 
negative image signal to a picture element in a dot 
matrix display device sequentially scanning the picture 
elements. 

SOLUTION: An output buffer 24 outputting a positive 
signal is driven by means of power source voltages VAH, 
VAL, while an output buffer 24 outputting a negative 
signal is driven by means of power source voltages VBH, 
VBL different from VAH, VAL, so that power consumed 
in the output buffers 24 can be reduced. When power 
source voltage is switched synchronously with a vertical 
synchronous signal and/or a horizontal synchronous 
signal, compliance with polarity inversion per a single 
frame/line is accomplished. 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
5 translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



15 [Claim(s)] 

[Claim 1] A picture element is arranged in the shape of a matrix on each intersection of 
two kinds of bus lines called a source line and a gate line. In the liquid crystal display 
which supplies the aforementioned signal level by the source driver which outputs 
simultaneously the signal with which two or more picture elements linked to the same 

20 gate line are updated all at once by the signal level which rode on the source line of a 
picture element and the same number, and polarity differs The liquid crystal display 
characterized by driving the 1st output buffer which outputs the signal of the straight 
polarity of the aforementioned source driver, and the 2nd output buffer which outputs 
the signal of negative polarity on different voltage. 

25 [Claim 2] The liquid crystal display according to claim 1 by which it is providing-change 
means to change drive supply voltage of 1st output-buffer [ of the above ], and 2nd 
output buffer synchronizing with vertical-synchronizing-signal and/or horizontal 
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synchronizing signal into which it was inputted characterized. 

[Claim 3] The liquid crystal display according to claim 1 or 2 characterized by preparing 
an active element between each picture element and the aforementioned source line. 
[Claim 4] The aforementioned active element is a liquid crystal display according to 
5 claim 3 characterized by being amorphous silicon TFT. 

[Claim 5] The aforementioned picture element is a liquid crystal display according to 
claim 1 or 2 characterized by being made using liquid crystal material. 



10 DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention has the picture element 
15 of the capacitive load arranged in the shape of a matrix, and relates to the liquid crystal 
display which performs line sequential scanning, for example, the drive circuit of a-Si 
TFT AMLCD (Amorphous Silicon Thin Film Transistor Active Matrix Liquid Crystal 
Display). 
[0002] 

20 [Description of the Prior Art] Conventionally, in the notebook sized personal computer 
(Personal Computer) or the personal digital assistant, in order to lengthen the time 
which can be driven by one charge of a battery, it is required that the power 
consumption should be cut down. For this reason, it constitutes so that the data driver 
which outputs positive data voltage, and the data driver which outputs negative data 

25 voltage may be used for JP,7~219484,A by turns and the liquid crystal of a display panel 
may be driven, and if power consumption is unnecessary in a large high proof^pressure 
data driver, the liquid crystal display which reduces power consumption in total by this 
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is indicated. Specifically, suppose one source driver of a common direct current and a 
drive that the source driver of a common reversal drive is replaced by two pieces with 
this conventional technology. 
[0003] 

5 [Problem(s) to be Solved by the Invention] However, when this conventional technology 
is used, in order that the number of source drivers may increase, mounting becomes 
difficult, and reliability falls, and there is a big problem of causing elevation of cost 
further. That is, the selection circuitry which a source driver is the most expensive 
member in the drive circuit of LCD, and chooses either among the outputs of the 

10 source driver of two common reversal drives is needed now. Here, although it does not 
become a problem even if the redundancy about the number gate is between a 
video-signal input terminal and a serial-parallel converter, the redundancy between a 
serial-parallel converter and a liquid crystal cell leads to a ** cost rise. For this reason, 
it has been a very important technical problem how display which has the source driver 

15 of a common direct-current drive of a low power is realized economically. 

[0004] Then, in this invention, the above-mentioned technical- problem is solved and it 
aims at offering the economical liquid crystal display which has the source driver of a 
common direct-current drive of a low power. 
[0005] 

20 [Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
1 st invention arranges a picture element in the shape of a matrix on each intersection 
of two kinds of bus lines called a source line and a gate line. In the liquid crystal display 
which supplies the aforementioned signal level by the source driver which outputs 
simultaneously the signal with which two or more picture elements linked to the same 

25 gate line are updated all at once by the signal level which rode on the source line of a 
picture element and the same number, and polarity differs It is characterized by driving 
the 1st output buffer which outputs the signal of the straight polarity of the 
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aforementioned source driver, and the 2nd output buffer which outputs the signal of 
negative polarity on different voltage. 

[0006] Moreover, 2nd invention is taken as the providing-change means to change drive 
supply voltage of 1st output-buffer [ of the above ], and 2nd output buffer 
5 synchronizing with vertical-synchronizing-signal and/or horizontal synchronizing signal 
into which it was inputted feature. 

[0007] Moreover, 3rd invention is characterized by preparing an active element between 
each picture element and the aforementioned source line. 

[0008] Moreover, 4th invention is characterized by the aforementioned active element 
10 being amorphous silicon TFT. 

[0009] Moreover, 5th invention is characterized by making the aforementioned picture 

element using liquid crystal material. 

[0010] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is 
15 explained with reference to a drawing. In addition, with the gestalt of this operation, 
after clarifying the fundamental concept of a liquid crystal display, this invention is 
explained based on this fundamental concept. 

[001 1] First, the fundamental concept of a liquid crystal display is explained, the 
monitor of present, Note PC (Personal Computer), and carried type TV — a thin shape 

20 — it is lightweight and the liquid crystal display LCD of a low power (Liquid Crystal 
Display) is adopted in many cases There are a TFT (Thin Film Transistor) method, a 
STN (Super Twisted Nematic) method, etc. in this LCD, and these two methods are the 
mainstream of LCD mass-produced now. Here, although a manufacturing cost becomes 
high compared with a STN method, contrast is high, this TFT method has little display 

25 nonuniformity, it is advantageous to a multi-gradation display, and it has the feature 
that a speed of response is quick. 

[0012] First, the structure of Above LCD is explained centering on a drive circuit. LCD 
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consists of two or more liquid crystal cells, for example, the color LCD of VGA (Video 
Graphic Array) has about 900,000 liquid crystal cells. Red, green, and three liquid crystal 
cells colored the blue three primary colors specifically constitute one picture element 
from a light filter, and the liquid crystal cell is arranged in the shape of [ of the 640 
5 figures x length of 480 lines of width ] a matrix. For this reason, the total of a liquid 

crystal cell becomes 640xRGBx480=921 600 piece, and one picture is expressed by set 
of this liquid crystal cell. 

[0013] Drawing 5 is drawing showing the structure of LCD of the TFT method of 6 
figure x4 line. As shown in this drawing, LCD of this TFT method consists of a liquid 
10 crystal panel 1, the source driver 2, a gate driver 3, a control circuit and a power circuit 
4, TFT5, a liquid crystal cell 6, and a common electrode 7. In addition, this source driver 
2 is also called a data driver, a column driver, X driver, or train electrode drive circuit, 
and a gate driver 3 is also called a scanning driver, a low driver, Y driver, or line 
electrode drive circuit. 

15 [0014] The liquid crystal cell 6 is formed on the matrix on one glass substrate at the 
liquid crystal panel 1. If it sees from the drive circuit of LCD, each liquid crystal cell 6 
can be considered to be a capacitive load, and will change an optical property according 
to the voltage impressed to the capacity. For example, in LCD of a normally white 
method, if the capacity is charged, it will become black and a liquid crystal cell will 

20 discharge, it will become white. 

[0015] The source electrode of TFT5 is connected to the output terminal of the source 
driver 2 through a source bus line, a gate electrode is connected to the output terminal 
of a gate driver 3 through a gate bus line, and the drain electrode is connected to the 
liquid crystal cell 6. The drain electrode of a liquid crystal cell 6 and the terminal of an 

25 opposite side are connected to the common electrode 7. Since the common electrode 
of all the liquid crystal cells 6 is short-circuited mutually and it is maintained at always 
equal potential, the voltage currently impressed to each liquid crystal cell 6 is decided 
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by potential of the drain electrode of TFT5. 

[0016] The source driver 2 is a drive circuit which outputs the voltage for making a 
liquid crystal cell ****** through TFT5, and a gate driver 3 is a drive circuit which 
outputs the voltage which controls switching of TFT5. Moreover, a control circuit and a 
5 power circuit 4 supply a timing signal, drive supply voltage, etc. to two kinds of this 
driver. TFT5 is a kind of switching element, and the operation resembles n-FET (Field 
Effect Transistor). Now, a-Si(Amorphous Silicon) TFT is chiefly used for large-sized 
LCD. However, a-Si On resistance of TFT is very as high as about several M omega, 
and it does not reach distantly [ n-FET ] efficiently. 

10 [0017] TFT5 intervenes between the output terminal of the source driver 2, and a liquid 
crystal cell 6, and On resistance of TFT5 and the capacity of a liquid crystal cell 6 have 
RC time constant. Since the capacity of a liquid crystal cell 6 is about several pF, in 
order to charge one liquid crystal cell, the time about dozens ofmicrosec is required. 
For this reason, a-Si In LCD of a TFT method, the charging time is secured by charging 

15 simultaneously the liquid crystal cell beside one line (the time multi-line) within 1 level 
display period. 

[0018] CRT (Cathode Ray Tube) and poly-Si At LCD of a TFT method, a video signal is 
a-Si to refreshing 1 dot at a time. In LCD of a TFT method, the video signals for one 
line are refreshed all at once. The former is called point sequential scanning and the 

20 latter is called line sequential scanning. 

[0019] In LCD of VGA, although the side of one line and a 640xRGB=1920 piece liquid 
crystal cell are charged simultaneously, manufacture and mounting of IC equipped with 
1920 output terminals are unreal. For this reason, this is realized now by mounting two 
or more ICs of a source driver with few output terminals in one set of LCD. A source 

25 driver is still the most expensive in the member used for the drive circuit of LCD. And it 
is also the member which affects display grace most again. 

[0020] Drawing 6 is the block diagram showing the composition of the source driver 2 
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shown in drawing 5 . Here, a video signal shall be inputted into the source driver 2 in 
digital one. As shown in this drawing, a source driver consists of a serial-parallel 
converter or a shift register 21, a latch or a flip-flop (henceforth "FF") 22, a digital to 
analog converter (henceforth "DAC") 23, and an output buffer or an operational 
5 amplifier 24. Here, in order to reduce the number of pins of the input terminal of the 
source driver IC, a video signal is inputted serially, and after carrying out serial-parallel 
conversion of this and latching it, an analog signal is outputted from DAC23. 
[0021] In order to shorten the charging time of a liquid crystal cell, an output buffer 24 
is formed between DAC23 and an output terminal, and impedance conversion is carried 

10 out in many cases. It is necessary to supply a video signal to the serial-parallel 

converter 21, to supply a timing signal to FF22, and to supply the reference voltage for 
the so-called gamma amendment to DAC23, and it is necessary to supply the drive 
supply voltage +V and -V to an output buffer 24. In addition, instead of a digital latch, 
although the sample & hold element of an analog may be adopted, in this case, the 

15 above DAC 23 becomes unnecessary. However, if this analogue device is used, it will 
become difficult to reconcile high-speed operation, high degree of accuracy, and a low 
cost. Since 1920 output buffers per LCD are needed in the case of VGA, if the futility 
of one transistor is in the design of DAC or an output buffer, it will be connected with 
no less than 1920 futility in the whole LCD. 

20 [0022] The rise of the cost and power consumption which originate in it on the other 
hand though the futility and the redundancy about the number gate are between the 
video-signal input terminals of LCD and the serial-parallel converters 21 which are not 
illustrated hardly becomes a problem. Therefore, the design of DAC23 or an output 
buffer 24 is very important, and it becomes a big technical problem how curtailment of a 

25 transistor count, reduction of the idle current of an output buffer, etc. are realized 

especially. Happiness, a-Si Since the output buffer 24 of the source driver 2 of LCD of 
a TFT method should just operate in an audio band, it is unnecessary. [ of so highly 
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efficient a thing ] Even if the so-called Rail-to-Rail output is possible and it does not 
adjust especially since the comparatively big dynamic range of drive supply voltage can 
be taken although a slew rate is not so high, what has few output deflection is used. 
[0023] Next, the gate driver 3 shown in drawing 5 has the function which chooses the 
5 line which charges a degree from two or more gate lines. All TFT5 connected to the line 
when voltage higher than a source electrode and a drain electrode was impressed to 
the gate line turns on, and if low voltage is impressed, TFT5 turns off. If it finishes 
choosing all lines within 1 perpendicular display period, the picture of one sheet will be 
completed. In addition, LCD of a STN method does not have the active element or 
10 common electrode like a TFT method. One side of a liquid crystal cell is connected to a 
source line direct [ another side ] on a gate line. 

[0024] Next, the cause and cure which affect the display grace of LCD are described. 
[0025] Drawing 7 is drawing showing the capacity which floats around TFT. Here, 74 
shows a gate line and the drain inter-electrode stray capacity CGD, and 75 shows a 

15 source line and the drain inter-electrode stray capacity CSD, 71 shows TFT, and 72 

shows a liquid crystal cell, and it shows [ 73 shows a common electrode and / 76 shows 
the next source line and drain inter-electrode stray capacity CSD', and ] the 
inter-electrode stray capacity CSC with as common 77 as a source line. 
[0026] In order to discharge gradually through insulation resistance, even if the charge 

20 charged by the liquid crystal cell is the case where a static image is displayed even if, it 
needs to carry out the recharge of the liquid crystal cell for every 1 perpendicular 
period. As already explained, even if a liquid crystal cell is a capacitive load, there is no 
polarity in this capacitor, it just charges and it charges negative, the optical response is 
the same. If the liquid crystal cell is rather charged in the polarity same for a long time, 

25 since display grace will deteriorate, it is not desirable. Although it will become black in 

LCD of a normally white if voltage is impressed to a liquid crystal cell, when it continues 
displaying a blackish picture on LCD of this method for a long time, a seizure 
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after-image may occur. This is for the ion contained in liquid crystal material at a 
minute amount to move to an electrode, and to worsen a response. 
[0027] For this reason, the cure which reverses polarity which charges a liquid crystal 
cell for every 1 perpendicular period (henceforth "frame reversal") is taken. The 
5 alternating voltage of the 30-35Hz square wave of a half with a perpendicular period of 
60-70Hz will be impressed to each liquid crystal cell as a result of this frame reversal. 
However, adoption of frame reversal causes deterioration of the display grace of 
another kind for the side effect. 

[0028] Now, suppose that black Isshiki was displayed all over LCD shown in drawing 5 . 

10 Here, it is got blocked down to the upper shell of drawing, and they are the gate line GO, 
G1, G2, and G3. It shall scan in order. Source line SO when considering the potential of 
the common electrode 7 shown in drawing 5 to be 0V Potential and the potential of the 
drain electrodes D00 and D30 are shown as a conventional example 1 of drawing 8 . In 
addition, this source driver 2 is not outputting the effective signal during the vertical 

15 retrace line. 

[0029] The charge charged by the liquid crystal cell 6 discharges on a source line 
gradually through Off resistance and the insulation resistance which is not illustrated of 
TFT5. There are more the amounts, as the big state of a source line and the drain 
inter-electrode potential difference continues for a long time. Moreover, a charge 

20 escapes on a source line through stray capacity CSD, when the potential of a source 
line is reversed. Since the recharge of the liquid crystal cell D00 is immediately carried 
out after reversal of a source line (i.e., after a charge escapes), it cannot be influenced 
[ the ] easily. However, since it is left for a while by the liquid crystal cell D30 after a 
charge escapes, it tends to be influenced. 

25 [0030] The amount in which a charge escapes from a drain electrode is not decided in 
time after the polarity of the output signal of the source driver 2 changes by field 
reversal until charge of a liquid crystal cell actually starts, and is not necessarily 
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decided by distance from the source driver 2 to a liquid crystal cell 5. here — gate line 
G3 the liquid crystal cell 6 to drive — GO if a charge tends to escape and this charge 
escapes from the liquid crystal cell to drive — pure black — it cannot display — ashes 
— it becomes a sexy display For this reason, the phenomenon in which gray cuts the 
5 direction under a screen occurs in fact also with thinking that it displayed uniform black 
solid. This is called inclination of contrast. 

[0031] What is necessary is just to reverse the polarity which charges a liquid crystal 
cell 6 for every 1 level period, in order to avoid the inclination of this contrast, then — 
since the potential of a source line is frequently reversed — the screen whole — 

10 uniform — ashes — it becomes sexy The problem that gray cuts a little is solvable only 
by raising some amplitude of the output voltage of the source driver 2. Here, this is 
called line reversal. Usually, line reversal is used together with frame reversal. If this line 
reversal is adopted, since the charge and discharge of a source line and the common 
inter-electrode stray capacity CSC will be repeated for every 1 level period, the 

15 consumed electric current of a source driver increases. Moreover, it becomes easy to 
generate the display nonuniformity called a cross talk or shadowing. 
[0032] Source line SO when carrying out line reversal Potential and the potential of the 
drain electrodes D00 and D30 are shown in drawing 8 as a conventional example 2. In 
line reversal, since the average (dc component) of the voltage impressed to a source 

20 line between 1-fold direct periods is set to 0, the inclination of contrast is canceled. 
However, if it says only within 1 perpendicular period, it will become larger than the 
case where the p-p (Peak-to-Peak) value of voltage is the conventional example 1 . 
[0033] If a RF signal with a big amplitude is put on a source line, the potential of a drain 
electrode will be shaken through CSD and the applied voltage of the liquid crystal cell 

25 which should not be scanned will be disturbed. If line reversal is carried out, the 

alternating current signal of the period of the double precision of 1 level period will ride 
on a source line. If it is not a solid screen even when not carrying out line reversal, 
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although the alternating current signal of the same period will ride on a source line, 
since the amplitude of a signal is small, it is hard to become a problem. However, if the 
polarity of the output voltage of a source driver is reversed for every 1 level period, the 
alternating current signal of a big amplitude will ride on a source line. 
5 [0034] The case where the picture to which a black square is inherent in [ as shown in 
drawing 9 (a) ] white solid one is now displayed on LCD shown in drawing 5 is 
considered. In this case, the signal which rode on the source line is slightly written also 
in the **** cell which the gate driver has not chosen through CSD. It is because a 
source line and drajn inter-electrode have connected too hastily in alternating current. 

10 for example, gate line G1 when it is chosen and the liquid crystal cell D12 is charged, it 
charges for a while also about D02, D22, and D32 — having — consequently, the upper 
and lower sides of a black square — ashes — it becomes sexy and is shown in drawing 
9 (b) — it becomes the display which dragged on like For this reason, if capacity of a 
liquid crystal cell is made sufficiently larger than stray capacity CSD, although the 

15 above-mentioned problem will be solved, it is difficult to make a big capacity on a liquid 
crystal panel. Moreover, since the time which charge of a liquid crystal cell takes is 
proportional to the capacity, if charge of a liquid crystal cell becomes inadequate, 
display grace will deteriorate too. 

[0035] In addition, although there is also the method of lowering On resistance of TFT 
20 and shortening the charging time, if this technology is used, the cost rise of a gate 

driver and the fall of reliability will be caused. For this reason, it takes into consideration 
that stray capacity CSD' (6) exists between a drain electrode and the next source line 
as shown in drawing 7 , and is CSD=CSD\ A liquid crystal panel is designed and the 
technology of putting the alternating current signal of an opposite phase on an adjacent 
25 source line, and driving LCD is known so that it may become. 

[0036] Supposing it displays black solid on the whole screen now, the video signal of a 
polar difference will be put on the source line which adjoins each other at this time. An 

11 



absolute value becomes the same although, as for the potential of an adjoining source 
line, signs differ when setting potential of a common electrode to 0. Therefore, it is 
CSD=CSD\ If it becomes, change of the potential of a source line will be offset and 
influence will not appear in the potential of a drain electrode. 
5 [0037] In addition, it calls it dot reversal to drive the source line which adjoins each 
other here by different polarity. The signal which has ridden on the source line has the 
effect of preventing affecting the potential of a common electrode through stray 
capacity CSC in this dot reversal. However, dot reversal cannot be used by LCD of the 
common reversal drive method described later. 

10 [0038] Combined use of frame reversal, line reversal, and dot reversal charges each 
liquid crystal cell of 6x4=24 dot LCD shown in drawing 5 by polarity like drawing 10 . 
Although frame reversal is effective theoretically only when a still picture is displayed, 
the effect of a grade of having also received the late animation of movement can be 
expected, and, as for a problem, an image with many scene changes hardly happens, 

15 either. However, an effect may be halved when what blinking is displayed. 

[0039] Although line reversal is effective when a solid screen is displayed, it can expect 
a certain amount of effect also to a picture with many dc components. Actually, since 
many dc components are usually contained in the video signal, the probability that line 
reversal will demonstrate the effect is high. To **, ashes, and a black solid screen, 

20 although it is effective, on red, green, blue, cyanogen, a Magenta, and a yellow solid 
screen, as for dot reversal, an effect falls a little. 

[0040] Since a color LCD has the method in use which charges simultaneously three 
liquid crystal cells colored red, green, and blue with three source lines, whole surface 
red 1 color specification is never solid for a source driver also on a solid screen at 
25 appearance. In addition, dot reversal will become very effective if it is the screen with 

much solid one of white or black like drawing 9 (a). It is the checkered picture which line 
reversal and dot reversal make the weakest as shown in drawing 1 1 , and this picture 
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has the highest frequency component. 

[0041] Here, although it does not become a problem at all since such [ as a matter of 
fact ] a picture cannot be sent by the electric wave of analog TV broadcast in using for 
the monitors of liquid crystal TV, it becomes a big problem in using it as a monitor of 
5 OA (Office Automation) terminal. In OA equipment, dithering may express halftone and 
the effect of line reversal or dot reversal decreases sharply according to conditions. 
Degradation of remarkable display grace may actually be caused on the end screen of 
Windows 95. 

[0042] There is technology called FRC (Frame Rate Control) which is made to blink a 

10 picture element at high speed, and displays halftone as a thing similar to dithering. If 
this is used, the effect of frame reversal will fall. As the cure, the method which 
reverses polarity for every 2 perpendicular periods can be considered. Here, the drive 
method which reverses polarity for two or more perpendicular periods of every is 
included in frame reversal, and is considered. 

15 [0043] In recent years, the numerical aperture of a liquid crystal panel is gathered and 
there is movement which makes the brightness of LCD high. For this reason, a drain 
electrode becomes large and the distance between a source line and a drain electrode 
is short every year. CSD increases in inverse proportion to it, and it is impossible to 
disregard the influence which it has on display grace. Moreover, the need of LCD is 

20 shifted to a product more high definition at high resolution. In order to raise the 

horizontal resolution of LCD, it is necessary to increase the total of the output terminal 
of a source driver. It is not connected with degradation of display grace although 
mounting of IC and the high-speed transmission of a video signal become a technical 
technical problem at this time. 

25 [0044] On the other hand, in order to raise vertical resolution, while increasing the total 
of the output terminal of a gate driver, you have to shorten a level period. In addition to 
the technical problem described now, at this time, shortening of the charging time 
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becomes a big problem. 

[0045] Furthermore, since the part and the signal with high frequency with which the 
level period became short ride on a source line, the problem about CSD becomes larger. 
Only the signal which rode on the source line does not become a problem. The 
5 alternating current signal which rode on the gate line also affects the potential of a 
drain electrode through CGD. 

[0046] Now, when the potential of a gate line is -10V, TFT Off(s), and when it is 20V, it 
shall On. If the potential of a gate line is raised from 1 10V to 20V, since CGD exists, 
the potential of a drain electrode will also go up. However, since charge of the drain 

10 electrode by the source driver will start once TFT On(s), this does not become a 

problem, on the contrary, the potential of a gate line — 20V to 1 — if it lowers to 10V, 
the potential of a drain electrode will also fall Since TFT OfKs) immediately after it, the 
potential of a drain electrode remains falling at this time. That is, a gate line will suck 
out of a source line the charge supplied to the drain electrode with much trouble. 

15 [0047] However, the cure to the influence of CGD is comparatively easy. The signal 

which rides on a gate line to changing with the image which the signal which rides on a 
source line displays is because it understands completely in the stage of a design. And 
that the alternating current signal is flowing is one are scanning among 480 gate lines 
now, if it is VGA. For this reason, it is avoidable only by foreseeing the influence of CGD 

20 and rectifying the output voltage of a source driver beforehand. 

[0048] Thus, the work as a switching element of TFT becomes bad to a RF signal for 
the stray capacity CGD74 shown in drawing 7 , or CSD75. In addition, since the stray 
capacity between a gate line and a source line etc. does not affect the potential of a 
drain electrode, it is omitted in this drawing. 

25 [0049] Next, a common reversal drive is explained. 

[0050] Drawing 12 is drawing showing an example of the relation of the applied voltage 
of a liquid crystal cell, and the brightness of a picture element. Here, although the actual 
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property changed somewhat according to the kind of liquid crystal material, when 1 V 
were impressed, it became white, when 5V were impressed, it should become black, and 
the optical property shall be saturated with the field not more than more than 0V1V, 
and the field beyond 5V. In addition, when negative voltage is impressed to a liquid 
5 crystal cell, the property as the time of a sign impressing reverse voltage that an 
absolute value is the same and it is the same is shown. 

[0051] It seems to be able to drive LCD, if it glances and a source driver can output the 
voltage not more than more than 1 V5V, when it has a property as a liquid crystal cell 
shows in this drawing. However, since the voltage of positive/negative amphipathy must 

10 be outputted in order to carry out a inversion drive, the dynamic range not more than 

more than -5V5V is needed in fact. And now, if it becomes impossible to manufacture a 
source driver in the process of 5V standard pressure-proofing and the process of 10V 
pressure-proofing is used, increase of the chip size of a source driver will be caused 
and it will lead to a cost rise. Then, the so-called common reversal drive which shakes 

15 the potential of a common electrode may be used. 

[0052] Drawing 13 is drawing showing the horizontal synchronizing signal when adopting 
line reversal and a common reversal drive, the potential of a common electrode, the 
potential of a black video signal, and the potential of a white video signal. In a common 
reversal drive, a square wave as shown in this drawing is inputted into a common 

20 electrode. Here, since the potential of a common electrode is shaken with the amplitude 
of 3V for every 1 level period, the period of a square wave is the double precision of 1 
level period, and a peak-to-peak value is 6V. Although the source driver has only the 
dynamic range which is 4V at this time, the voltage of **5V is impressed to the liquid 
crystal cell. 

25 [0053] The manufacturing cost of a source driver can be pressed down in a common 
reversal drive. Moreover, since the output buffer of a source driver can be driven with 
4V power supply, power consumption is also pressed down. On the other hand, the 
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circuit which supplies a square wave is needed for a common electrode. Moreover, dot 
reversal becomes impossible when a common reversal drive is adopted. However, it is 
possible if it is frame reversal and line reversal. 

[0054] On the other hand, direct current voltage is impressed to a common electrode, 
5 and the method using the source driver obediently manufactured in the process of 10V 
pressure-proofing is made to call it a common direct-current drive here. For example, 
what is necessary is to consider potential of a common electrode as 5V regularity, and 
just to supply the voltage of 0-4V from a source driver, when charging a liquid crystal 
cell at straight polarity and charging the voltage of 6-1 0V at negative polarity. The 
10 potential of the common electrode in the common direct-current drive at this time, the 
potential of a black video signal, and the potential of a white video signal are shown in 
the same drawing 13 . 

[0055] For an energize reason, in a common direct-current drive, dot reversal is usually 
performed in the feature. At this time, the signal of straight polarity and the signal of 

15 negative polarity are simultaneously outputted from the output buffer from which the 
same source driver IC differs. Since the signal with which polarity differs is outputted 
simultaneously, DAC in the source driver of a common direct-current drive becomes 
the scale of the double precision of that of a common reversal drive, and the chip size 
of IC becomes large. The number of the reference voltages for gamma compensation 

20 supplied to DAC also increases to double precision, the number of the terminals 
between IC and a printed circuit board increases, and mounting becomes difficult. 
Moreover, since the output buffer of a source driver is driven with 10V power supply, 
the power consumed with a buffer also increases more than double precision. The 
numerousness of power consumption becomes a big problem especially for the monitor 

25 use of the pocket device of a battery drive. 

[0056] The common reversal drive is suitable for LCD with few problems of a cross talk 
with comparatively low resolution, and difficult LCD (the object for palm top PC, for 
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projectors, etc.) of mounting with a fine dot pitch. A common direct-current drive is 
large-sized, and suitable for LCD (for desktop PC etc.) which does not have the need 
for a battery drive at high resolution. Now at the object for note PC, a common reversal 
drive and common direct-current drive both also lacks in a conclusive factor by merits 
5 and demerits. Since line reversal dot reversal has the element which causes the 

increase in power consumption, which is advantageous does not generally have ******. 
[0057] Next, the liquid crystal display concerning this invention is explained concretely. 
[0058] Drawing 1 is drawing showing the composition of the source driver which the 
liquid crystal display concerning this invention uses. In addition, the same sign is 

10 attached about the part corresponding to each composition section of drawing 6 . As 

shown in this drawing, this source driver 11 consists of the serial-parallel converter 21, 
FF22 and DAC23, and an output buffer 24, drives the output buffer 24 which outputs 
the signal of straight polarity with power supplies VAH and VAL, and is driving the 
output buffer 24 which outputs the signal of negative polarity with power supplies VBH 

15 and VBL Each drive supply voltage of an output buffer 24 can be changed 

synchronizing with the vertical synchronizing signal and/or horizontal synchronizing 
signal which were inputted. Moreover, the active element which consists of amorphous 
silicon TFT can be prepared between each picture element and source lines which were 
formed using liquid crystal material. In addition, it of 6-1 0V, and negative polarity is set 

20 to 0-4V for the dynamic range of the signal of 5V and straight polarity, and suppose 
that an output buffer is the potential of a common electrode a Rail-to-Rail article. 
[0059] What is necessary is just to supply the voltage of VAH=10V, VAL=6V, VBH=4V, 
and VBL=0V in the conventional source driver shown in drawing 6 , in order to drive the 
source driver 10 shown in drawing 1 , although the supply voltage of 10V (and 0V) was 

25 supplied to all output buffers. Thus, since the potential difference of the power supply 
which drives an output buffer 24 can be made smaller than the conventional thing by 
using the source driver 11 shown in drawing 1 , the power consumed vainly can be 
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reduced. Moreover, the circuits newly added between a serial-parallel converter and a 
liquid crystal cell are two power supply lines of an output buffer, and since change of 
driver voltage can be prepared between the source of a video signal, and a 
serial-parallel converter, it is producible at realistic cost. 
5 [0060] Next, a control circuit, a power circuit, etc. for performing line reversal and field 
reversal using the source driver 1 1 shown in drawing 1 are explained. Drawing 2 is 
drawing showing the whole liquid crystal display composition which has the source 
driver 1 1 shown in drawing 1 . As shown in this drawing, this liquid crystal display 
consists of the liquid crystal panel 10 which has TFT5, a liquid crystal cell 6, and the 

10 common electrode 7, the source driver 11, a gate driver 12, a control circuit 13, a power 
circuit 14, and a selection circuitry 15. Here, the output voltage of a power circuit 14 is 
V1H=10V, V1L=6V, V2H=4V, V2L=0V, and VCOM=5V. It carries out. 
[0061] If the selection signal shown in drawing 4 (a) is supplied to a selection circuitry 
15 at this time, dot reversal and field reversal can be used together. If similarly the 

15 selection signal shown in this drawing (b) is supplied, dot reversal, line reversal, and field 
reversal can be used together. 

[0062] Drawing 3 is drawing showing the composition of the liquid crystal display which 
simplified the power circuit 14 shown in drawing 2 . Here, output voltage of a power 
circuit 14 is set to V1H=10V, V2L=0V, and VCOM=5V. In fact, since it is not necessary 
20 to prepare the power supply of 0V, they are a parenchyma top, and V1H and VCOM. It 
will drive with two power supplies. 

[0063] Although the potential difference of the drive power supply of an output buffer 
becomes larger than what is shown in drawing 2 , the liquid crystal display shown in this 
drawing can improve the part mark and cost of a power circuit 1 4, and can raise 
25 reliability. 

[0064] Moreover, if the change circuit of a power supply is established in the interior of 
source driver IC, the analog circuit of the exterior of a driver will become only a power 
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supply and a source of reference voltage. If a circuit becomes easy, the risk 
accompanying the ASIC(Application Specified Integrated Circuit )-izing will also 
decrease sharply. If an analog circuit is made to one ASIC, the further thin shape 
lightweightHzation of LCD is realizable. Then, it becomes the monitor which fitted the 
5 cellular phone more. 

[0065] In addition, you may use an adjustable voltage source instead of the power 
circuit 14 shown in drawing 2 or drawing 3 , and a selection circuitry 15. Under the 
present circumstances, it is efficient and the DC to DC converter which outputs 
adjustable voltage can be used. Moreover, it is not limited how whether a power circuit 

10 14 is used as a DC to DC converter, it is made a charge pump, or it is made other 

methods realize a selection circuitry 15 by not being limited especially. Even if display 
has the power circuit 14, the selection circuitry 15, and the control circuit in the 
interior, and the source of a video signal has, they are not cared about. Moreover, even 
if one IC is accumulated, and the power circuit 14, the selection circuitry 15, the control 

15 circuit, and the driver are divided into two or more ICs, they are not cared about. 

Furthermore, even if these are stored in one package, it does not matter even if divided 
into two or more packages. 

[0066] this invention is easily applicable to a normally black LCD also at LCD of 
resolution other than VGA at Monochrome LCD. Moreover, the active element 
20 constituted on the liquid crystal panel may not necessarily be TFT, and does not need 
to have the active element itself. Furthermore, it is especially limited also neither about 
the property of liquid crystal material, nor the output voltage of a drive power supply. 
[0067] 

[Effect of the Invention] As explained to the detail above, since this invention was 
25 constituted so that the 1 st output buffer which outputs the signal of the straight 
polarity of a source driver, and the 2nd output buffer which outputs the signal of 
negative polarity might be driven on different voltage, the effect taken below is 
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acquired. 

1) The potential difference of a drive power supply can be lowered and the power 
consumed by the output buffer of a source driver can be reduced. 

2) A margin arises in the proof^pressure design of an output buffer. 
5 3) The life of the battery of a pocket device can be developed. 

Moreover, in this invention, level and since drive supply voltage is changed 
synchronizing with/or a vertical synchronizing signal, line reversal and/, or field reversal 
is realizable. 

10 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the composition of the source driver concerning this 
15 invention. 

[Drawing 2] It is drawing showing the whole liquid crystal display composition which has 
the source driver shown in drawing 1 . 

[Drawing 3] It is drawing showing the composition of the liquid crystal display which 
simplified the power circuit shown in drawing 2 . 
20 [Drawing 4] It is drawing showing an example of the selection signal supplied to the 
selection circuitry shown in drawing 2 . 

[Drawing 5] It is drawing showing the structure of LCD of the TFT method of 6 figure x4 
line. 

[Drawing 6] It is the block diagram showing the composition of a source driver shown in 
25 drawing 5 . 

[Drawing 7] It is drawing showing the capacity which floats around TFT. 

[Drawing 8] It is drawing showing the potential of the source line when considering the 
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potential of the common electrode shown in drawing 5 to be OV, the potential of a drain 
electrode, etc. 

[Drawing 9] It is drawing showing an example of thie picture displayed on LCD shown in 
drawing 5 . 

5 [Drawing 10] When frame reversal, line reversal, and dot reversal are used together, it is 
drawing showing the polarity charged by each liquid crystal cell of LCD shown in 
drawing 5 . 

[Drawing 11] It is drawing showing an example (checker) of the picture displayed on 
LCD shown in drawing 5 . 
10 [Drawing 12] It is drawing showing an example of the relation of the applied voltage of a 
liquid crystal cell, and the brightness of a picture element. 

[Drawing 13] It is drawing showing the horizontal synchronizing signal when adopting line 
reversal and a common reversal drive, the potential of a common electrode, the 
potential of a black video signal, and the potential of a white video signal. 
15 [Description of Notations] 

1 — Liquid crystal panel 

2 — Source driver 

3 — Gate driver 

4 — A control circuit and power circuit 
20 5 — TFT 

6 — Liquid crystal cell 

7 — Common electrode 

10 — Liquid crystal panel 

1 1 — Source driver 
25 1 2 — Gate driver 

1 3 — Control circuit 

1 4 — Power circuit 
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1 5 — Selection circuitry 

21 — Serial-parallel converter 

22 — FF (a latch or flip-flop) 

23 — DAC (digital to analog converter) 
5 24 — Output buffer 
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ftfl^fcttlT} UT^ft 
[00 2 9] «a-fe;U6»C3fe«$nfc«^tt, TFT5 
©Of fftiri^H^lxft^«S»ttMt7>LT»^ICV- 

>t:&?|Ts, ^ © m , y-X7-f>tKK 
>mffiffn©fnan©±$fttfeii^s^rH]^(t^igE<i5i: 

■fe^Dooti, ';-^70(DSfei. fiP5iBffia<atffc 

[0030] h*i/-r>«fii*^«i!(f^a^5Stt, 7^ 
-^Hgteiu^Tv-x k 7 -r a* 2 © tti 77 ^ <n m tt 

l^r fH] T ik * 0 , V-XFM A'2*^S,t^5JT« 

e « t ft * * *> ft Tte ft v> . :;t«, y-hH>G 
3 ©KSd-rs«c^-tr;i/6«, go ©SK^-r-stt^-fejuj; 
ot)^^f^atf^-r<, ^ * «a w ^ at *f * t , & ft 

©£*>, ^-ft^^^$32^U/tOt)OT^. ^RRIC 

[0 0 3 1] £©3>K7X>©te(&£tEli&-f<&flte. 
1 * ¥ W HB » IC , »S-fc;P6S:£«T*«tt£R«£3&'tt 

^ k at ft* 6 (k ^ o pj] tt . 7-xh'7-rn2©ai77® 
a © M fit $ '> L," ± s £ tt t m x 2 z . c 
n^7<>gfet^^, as, 7-f >stett- 7i/-i» 

w-mmmzv - x 7 -r >£3*>«jsmi0>f*ii!gj8csc 
©3fe&m^ts 0 i& $ n ^5 ^ ^ , y-x K7^n©i^t 

tfftfft*&iKA7a«a£u>-r<ft*. 

[0032] 7OSfciHtU(0, V-X-7^>S 
0 ©fS^t. K U-f >f&ftDO0*3cfctf D30©^tt£: 
0 8i:ffijfe«!|2 tlT^l/TV^. 7-f>5fcT«, 1 

iiia^w3©finic7-x-7< xieurti$n^mE©¥^fifi 
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0 IC ft * CO T > 3>h7^hOM^«« 

p-p (Peak-lo-Peak) ffi ft * #] l co «^ <£ 0 t> * Z 
< ft*. 

[0033] &m<oxzu&mtiLGmzv-x7*(>\z 
m-ttzt, csd^^ut k u-r >®&co^ft#ig6,tt, 

7<>S«E*1*^<i:, l*¥EJQ<7>2te0/i3$8co£$ftfI 
# 7 - X 7 < > K 38 * . 7*f>EIE*l,&n«£? 

7 <i > K ft -5 , M ^ 9 rt< /J\ $ t> CO T fB] m \Z ft 0 IC 

EcOfittfcEfe*** * fc «« 0 3SSfe© # # 7 - 

(0034] V> £ , El5l:^tLCDl:, 09 (a) C 
^t*cfc5ft£^^<0*l;:I|l>H#j&tf<rt&1-5iI^£^ 

Awitli, y - h K 7 -f ;t a* 2! & u r i> ft n ft ft -fc ;p ^ 
* . #j * > y - h 5 < > g i ^jg^^n. a -t ;i/ d 

I2£ft$ L/T £ £ II tt, D02, D 2 2 & D 32 IC O ^ 
i 

^ & < ft 0 , 0 9 ( b ) IC ^ T CO £ 3 iz Jl £ 91 ^ fc cfc 3 

& & 7* ic & * . c <d tz & <. w.m± )i<om&z&m®BiC 
SD* 0 +#■■**< mar. icrafflttj^wr^jftt, 

( 0 0 3 5 ] .ft*. T F TOO n &ia£Ttf Tft®mm 
M7^t(03Xh7y^fllittiDttTtfi<. C CO 

-t>cowic«,^jS§scsd' (6) ^#ffit^:t$ 

#i8LT, CSD=CSD' tHZ X 3 C « fl /t * il^fc fi ft 

CO 0 3 6] ®®^^icn^^^^^u^tr^ 

£®fc*l»0#3 7-X5'f>IC, tftt&tiOlRft 

m^£3&tfs. n o it* t »& 

t*v-X700Mli, ft*M<Jlft*ttft & 
^ttttHCCft*. cfc^T, fcUCSD=CSD' ftfctf. 

[0037] ft > ;:TttB0^77-X7O^ 
lt-r*5Wiftt>6*.££L» K y h K IE tt , gri^i 
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[0038] 7l/-AStet7-f>Stei:h , 7hSfe$ 
# T * <h , H5i:St6X4 = 24F7hCLCDO 
£ & -t: , Bl0OJ:7JiittT*|Sft*. 7 u 
- A £ & , BiMlzli,, »itB£&5fcU£«£lCco* 
ft*0a^B&BC*)L,Tt>**gflE0>24 

[0 0 3 9] W > £ & , ^ * M £ & ?f L f- i£ £ IC 
£<B0*a<K8ttT#*. $ & . W «fe <1 5f IC tt . ffi ft 03 &ft 

[0040] *7-L CDIJ, » «c « e $ n >t 

tt , ftlt^^Tttft^. <c *3 , 0 9 ( a ) CO £ 3 \z 
m CO ^ ^ CO £ » iSi © ^ > K y h R «g tt , # » c «r at 

t ^ * co \t , si 1 1 iz ^ -r «k ^ ft m » ^ co m m r * 

[004 1] ::t, il,TVo^r^ffl ic^fl: a « €r ic 
tt , T^n^TV&^cofg&Tti, ^^±CC0ct^^il 
(ftSi&tlft^fcfe, ^ < IS] UK ft »=,ft OA (Offi 

30 ce Automation ) ^ ^ CO - 9 t L T /H T 5 W ^ \Z 

±ztemmtuz . OAtKs?Ttt. f nn aw * 7 s if 

Ogls^K7hSfc-0^jR^aMr^. n ^ . 

K 0 X 9 5 CO ft 7 B 1) T , ^ L t> ^ ^ tfi ft CO # ft £ ffl < 

C <h ^ * ^> . 

[0042] TWifUVyilfclfcfccOtLT, ^ % $ 
aiC^M*-ltT*[»iaW€:a^-r*FRC (Frame Rate C 
onlrol) £W\*t\%&WitfibZ>. Z ft Z XI Z> £ , 

-AgtK<&3ft*a«»s*. co « m £ u r , 2 m m m m 

40 ft lc & ft £ £ T * # ^ * b * . 
IC £ «fr T % A 5 . 

[004 3] ifi *p % Jtfc & /t * ;U CO PR □ * $ ± T , LC 
DC0JW^$S<r'5ffii^^^^>. C<D fztb . KK>*B 
<S^^:#<ftO, y-X7<>i:KU'r>fieicofinco^ 
I^^K^T^, ^ftKfiJtMLTCSDAtiflto 
U . S * £ ft ic ^ A * g 3 # ft « T £ ft < ft r> X w i . 

■>7hUttl^, LCDC0*¥£fiC0#{fc££±:tf 
50 ^ICW, V-X K 7>T /\'COtti77«^COl£ft$iO^-r^2Si 
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*< * * . z. <n t z , i c<D%%*\!k®®^<D#imfc%tf 

ftfGWftBBlCfc***. &*&&<D'A<t\Z&Vtt < Z £ 
f* ft V> . 

[0 0 4 4 ] S*#lRl0jKift**rJttf y 

MJfl£*a< bfttttttfft £>ftir>. COtt, 
[0045] £ 6 K . 

ffl*<J:o**<fc^. N s c & -6 <r> a , y - x ? < > ic 

& ? M # £ T fci ft l> . y-h7-<>IC^otXSfEfi 
•*tt>, CGD£t>LT K U -f > $ & <fl H £ & g £ 4 *. 

[0 0 4 63 H*, y-h7<>ro|tt^-10VO(!: 
*TFT*«OffU, 20VOUOnfit)(Dtf 
-5. y-h7^ ><0f|tt4-l 0 Vd^ 2 0 VICJ:^4 

* . -iTFT^On LTL^ X.H V - X H 

n k ft $ ft v> . & \z , y-hH>oi<4^2ov^ 
>**0«tt*«Ta<ofc**»::&"5. o £ o , y - x 5 

[ 0 0 4 7 ] U^t, CGDO«»»C*fT«WfRtt, Jttt 

ti, si ft <d SPgrT%± i: ? x n § ^ xh z> . 
* y- k 5 -r >oft, ifiiif it^4 i *fc-it"c^ 

C<nft#>* CGD<Z>S*»£ IT, & £ ft* £ * y - 

XK?^A©W*1tE*tf»UT*<£*tTEIiBT* 
*. 

[0048] £ tf) £ 3 IC, 07C^f^iS^SCGD74 
*CSD750fc*l;:, »J3*ffl#»C»UT. TFTCDX 
< y*>?M=PbLX<D®£tfB<t£Z. ft , Y-h 

SCD^ftlC&Sfc^Aft^CDT, fMSTfi^B&UT^ 
*. 

[ 0 0 4 9 ] &fc. 3^>sicffi®jico^T^^T6. 
[0050] @i2ii, ttfi-fc ;kz>BUjd«E£, &%<o 

*ta<fto* s v^siAp-r* ft* t,©t u, o 

VKlJ:lV£(TO«i«S:j;5V^J:0Haj-cit 3t*» 
[0051] tta**#flHCwTJ:3fcttttfctto« 
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£ iZ « , - £ T £ £ , y - X K 7 -f A' #1 V W ± 5 V & 

jl * s . u ^ o ft a* •=> , «ttKte«!ibr*i::»i, iEMfsj 

ffi 14 tf> 1 E £ til * U ft n ft ft 6 ft n (7) T , It ft C tl . 
fit. CftTte, fi*W45V»fE<D7*DtXT 

y - x h* 7 -r a- $ & ig -r * ^ t *>< r £ ft < ft o . 1 1. i 

0V|*JSEcD7'n-fcX£te?<!:, y - X H 7 -f A 0 T y 7 
V<< X<D®X*&% , 3 X h 7 >;/ 7 IC ^ ft # -5 . f: 
10 X * 3t >tiOfifi*I*l>b«)5 3t >KIHRft^ 
&=bft*£<!:#fc£. 
[0052] B13tt, 7<>&*G<i::J ; e>&te&®j£ 

* « # <o « tt 4 aoi*«iif<o«te*wtH-c*5. 
3*>fi<eB!ftTtt. n ^ > t & k & , p ^ ic ^ -r cfc ^ 

/^#nil*¥>2S$<7>2te, p-ptttt6VC*ft."CO 

t €r > y - x h 7 < a'*m v (o y < t $ 7 i7 i/ > y 

20 tLT^ttHCt^jJ^^r, SHE a ir JKC • ±5V<7) 

[0053] 3^>jEteffi§ftTtt. y - x h 7 >r a <d b 

ifi3xh£^$x.^n^. ^ £ . y - X K 7 -f A' CO fj.| 77 
A'-y77$4 VfaiKtffiJPjTtiOT, ^ ^ VH il h W $ 

xe>n*. ^-cossf, u^>fs«iictti^^£(i^*r^[0] 

» a< K C ft * . $ , 3^>Sfe^f)£^M1-^i:, 
K *y h S *« T £ ft < ft * • ft t* U . 7 U- - A J5c «c ^ 7 

-r>sfcft^>^i^T^^. 

[00 54] Ztl\ZM bX . n^>HS(Cit^l£E£F-n 
30 ?JP U > *SH10VjlWJEcO7 P P'tX'CSii$n/ty-X 

K7-<A£ffi^*^it£, 3^E>ia«ffi«it 

tL/*It^S;jEitt(;3t«ttt4tttt6-l 0V(O 
X K 7 -f A a> ^ ^ £ T ft J: n . :(DttODt>ii 

b fid iz *5 tt ^> □ * > ® & © ia <4 . ffi © « fifc o « (a , 
[0055] 3 > oa $tE b x tt . f-co^fi^^^-r/t 

40 -XF7<AIC0flft*ffl7jAy77a*«3. iE <« tt O 

H/^oDACii, ^ : e>Sfe^fj^^nco2^^^i 

«JtCftO, I C <D7 v 7 V <f XWX Z < ft -5 . D A C I: 
ft ^> . £ £ . y - X H 7 -f A CO IB 71 A y 7 7 £ 1 O V ft 

mxmm-r z>ttv> . A-y77T^^$nsm77t»2<gw 

50 5S<0^-^ffli^T«, ^iC^C^ftfBiaCft 



1 ] 

[00 56] 3*>E(Ett»tt, »«*a<H:ttWfc<* 

□ xh-^cofsis<o^^v>LCD^, k 7 h tr v * &m 
h 7 7 p c e & £ ) ic a u x \,> z . y-hPcfflTtt, 
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[00 5 7] &JC, 4^9nc#;b*«B$*gBCO^ 

[00 58] Hltt, *&H£ftb*ttag*gB*<fii 
^*V-*K7^n<E«|/££^1-BT<&*. & *> , 06 
0&$/*fflnc»JfcT*»i?Hc^^Ttt, m-o&^iZtt 
ixt^, ^ a ic 5* t* «t ? ic . z <d y - x k 7 -rn i i 

tt . >'U7^«/^l/J^ttjg2 1, FF2 2, DAC 
2 3 fttf y 7 r 2 4 rt> 0 , lE^tt^m^^tti 
^Jf5lll^n«; 7 7 2 4 £^81 V AH&tf V ALTEEj L. 
&&14<3®#£tiJfiT*tiJ7V\'y77 2 4 £€® V BH& 
tfVBlTEBfr IT^4. tti^jA'y 7 7 2 4 0^KiM 

ffl^T^li)E$ ft tV-X^ >fc$>ffllC#&R 

(D'>'Jn>^igJI>7>vX^^^7i^fig®i^^$rSa:tt6 
Ct^T^^. & *5 , 3^>f&fc0)fB&£5V, IE & 14 

tl$0-4VH, mil /t 7 7 7 #Rai 1-to-RailiS, 

[0059] sec^tstiiDv-xF^/tTtt, -t 

^T©tii^/t777l:i 0 V ( £ £ 0 V ) 0^®m/E 

iJ^J&int^fc^, silent y-xH7-f ni o £ 

m$ht Z \Z\t. VAH= 1 0 V , V AL= 6 V , V 

BH=4V, VBL= 0 VOlffi^^l&tntfJ: C O «fc 

9 fc . 0ii;stv-7H7'f/ti i ^ffli^c 

0, ft * CD t> <7> £ 0 * HJ^;ty 7 7 2 4ftiftr*«« 
omtt^l$r/JN$<-C^^COT, SSttlCiBBSftSm** 
tt^tCt^Tf 4, £ £ , v 'J 7 ;u - /t 7 U Jl/ & & 38 

[ 0 0 6 0 ] # IC . HU3tV-7H7^AfUffl 

fttfaEHfcSMCO^TRWT*. BI2I2. BlCSt 
V-^7</U 1 SWt *#&a^gB<Z>£#filrtt£ 
ifSTfei. ffi 0 Ic * f £ 7 IC , C <fl#ia O 
\t. T F T 5 . «t&-t;U6Rtf3*>©&7£W-f*8t 

Hi/ujuot, y-^M-r/u it, y - h k 7 -f 
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m 2 1, mm®% 1 z t , mm®<& 1 4 * . 

1 5t*>6ft«, E$[s]&i4<7)tttr;SaEte> 
VIH= 1 0 V, VIL= 6 V, V2H=4 V, V2L=0V, 
V C0M= 5 V tt5. 

[006 1] ;<5tt, i3 # 0 8 1 5 IC . 04 (a) IC 

(£iHlf5:^Tt*. E « ic . fsj 0 (b) jctk 

10 [0062] B 3 It. B2JC*-rftt«lEl»l 4 ^ ffl? <t 
0»14<0fcHflflJl«:, VIH= 1 0 V, V2L=0V, V 

com= 5 vtts. i^Rictt, o v <D%mzm&-r z& 

gttfc^<0T. £H±, VlHiVCOM (7D2maST 
ffif&UT^SCtlCft*. 

[0063] I^HIC^1"*S^^8B«. W*/ty77 
cO«5«i««<Z>fHa[gdtH2i:^Tt)«)«fcOt).>cfr<^'5 
a* , ««IaIIIH 4<0»fl ( «8[tax heafeil, © « tt 

20 [0064] Sfc, ttjBO«l*0tt*y-X K7<«! 
C f*5 3ft IC & ft , K 7 <i /t <D 9V ffi CD 7 7" □ ^ 0 % tt . 

m m t mm as £ *t ic a * . © & *>< ob m ic & n «r t * 

CD A S I C (Application Specified Integrated Circu 
it) it IC ft 7 'J * 7 ;* «3 IC n Z • TtDyiU^J lo 
WAS I CICttntf, LCD<0!Ett*»S2«61ft{t:3MSS 

^ t ^ -s , tnntf, <fc o m « ic m u - ^ ic <c 

[ 0 0 6 5 ] *5 . H2XttB3IC^-rfBJHISIttl4i: 

iS^0^i5(o^boic, nis«Eag*ffl^rt>i»*D<c 

30 C(DK, A ^^T^^IE & m * 1" * D C / D C =J 

IDC/DC3>/<-^i:t5^, f-r-v^>7';cT 
^> ^ , ftk (7) ^ it ic r * a> « , ^icis^$nst,<D*c«^ 

<> ^^jg^0^1 5$li^ i:lT^Iti^fe, IB £ 
3*13 fcOTttfct*. tS@ftl4, 1^0^15^^ 
M ffll 03 % « , a 5? IS B co » IC W U T u T t , A fife 
B^«*t*r LT<^T fctilfeft l>. ^/t, ^^0^14. 
BMBI»15.iMMl9K&^H7</xa ( 1 ^ (O I C I: 

^^^nr^rt), «sk © i c ic 5> *^ n r i» r <» b ^ 

40 $ i=> IC , cn^lOC^y^r-yCiKft^ftT^ 

r t) , m ft n 7 y - "J ic ^ tx x ^ x h m t> U ^ . 

[0 0 6 6] *&$M2, VGAK^OjHftfl[OLCDl: 
t>> /-TU7*7 7 7LCDlCt>, ^ y y □ L C D IC 

t> . &%\zmmr z z ttfix t z. * £ . « a * ;u .h 

ICl«^$n7iftg®;^^«, !fcnt)TFTT<t<Tt,«t 

a^^o^tt^K®ims^m^€Eic-p^Ttj> ^icps 
izznzboxteu^. 

[ 0 0 6 7 ] 

50 [52^(0^*] W±ft*ptC&qflU£<J:9iC, ^^liHIJ, 
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y-x h ? < rt<om&&<D®%zmt? zm i orntn 

2) Bi*Ay77©iEMi:**lJ«fti;«. 
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b ^ ±# «i Bit e ^ r a r * * • 

[03] B2£**rtt&Bft&nifrfcLfctta£j9*£B 

[S4] 0 2 fcjfc-raKEittKfli&T zm&mno-m 

185] 6ffiX4ffOTFT^it<Z)LCDO^I$gt 
[06] 0 5C^fy-X K7-f A'OiU$^t^D7 

[08] HSicwtatvtiiotttto vt%Ati 
[0 9] b-5 fc**L c dc**t*bb© 



[010] 7l/-AStc, 5-f >fi6Jfct^Ky HR«s* 
$ n 5 B ft $ * T 0 T * * . 

[01 i] ® s \ztktl cD\zm*T zwmo-m cm 

[0i 23 ^a-t;u<oEnsa®Et, tkmvm&ow&v 

[0i3] 7< >£tet?*>&&m®z%mi,tt£ t 
io (D * y- m as fi ^ , ntv^ioiis, &£>&#{f^<om 

[«F*0lfcW] 

1 

a 

3 •» y- h h ^ < a 

5 T F T 
6 

7 - a * >1« 
20 1 0-jSi/UJl^ 

1 A 

i 2 - y— h k 7 -r a 
i 3 - ® m o » 
i 4 - tag® ft 

1 5 -bkbb 

2 i ■ > 'j r ;u - a y v )v g & m 

2 2 F F (7';fXtt7'J^7Dyy) 
2 3 - D A C ( x >f x * ^ - 7 x a y £ & 28 ) 
2 4 - f±i 7} A y 7 7 
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